ABSTRACT
INTRODUCTION
rior accounting research has examined variables associated with the likelihood of auditor's issuing a going-concern audit opinion for corporate clients that subsequently declare bankruptcy. (Failure of the auditor to issue a going concern opinion for a client that subsequently declares bankruptcy is defined as a Type II audit error). As one example, use the following logistic regression model to examine whether Big4 audit firms (as compared to smaller, non-Big4 firms) have significantly lower Type II audit errors: PROB(GC bank ) = β 0 + β 1 DISTRESS + β 2 LNSL + β 3 BLAG + β 4 RLAG + β 5 BIGN (1) + β 6 DFLT + β 7 EXCH + e gc where:
GC bank = 1 if audit report prior to bankruptcy contained a going-concern opinion, 0 otherwise DISTRESS = variable measuring level of financial distress LNSL = natural log of sales (in thousands of dollars) BLAG = square root of the number of days from the audit report date to the bankruptcy date RLAG = square root of the number of days from the fiscal year end to the audit report date BIGN = 1 if audit firm was from the BigN, 0 otherwise
Numerous auditing research studies examining going-concern audit opinions have used a similar regression model to that above, and have usually included a control variable measuring the level of "financial distress" faced by the firm when receiving the audit opinion. The inclusion of the control variable is based on research indicating that there is a significant relationship between the level of financial distress and the likelihood of receiving a goingconcern audit opinion. Intuitively, and supported by prior research, is the hypothesis that the higher the level of financial distress, the higher the probability of receiving a going-concern audit opinion. Therefore, a control variable is included in the regression models to control for the level of financial distress so that the effect of other variables of interest can be examined (such as audit firm size in the Geiger and Rama (2006) study).
However, there are limitations in prior research related to their use of a control variable for "financial distress." First, prior studies have used varying measures for "DISTRESS" when constructing their regression models. As stated, , as well as many other studies, measure distress using the Zmijewski (1984) bankruptcy probability score. But other studies, using similar regression models, have measured distress using either the Hopwood et al. (1994) bankruptcy probability score or the Altman Z-score, Altman (1968) .
In addition, prior studies using a regression model similar to Model 1 above often limit their analysis to samples containing firms already identified as "distressed." For example, Geiger and Rama (2006) eliminate "nonstressed" firms from their sample, after defining a company as "stressed" if it exhibits any of the following characteristics: (1) negative working capital in the year prior to bankruptcy, (2) a loss from operations in any of the three years prior to bankruptcy, (3) negative retained earnings in any of the three years prior to bankruptcy, or, (4) a bottom line loss in any of the three years prior to bankruptcy.
Similarly, Reynolds and Francis (2000) , DeFond et al. (2002) and Myers et al. (2008) also examine only "stressed" firms in their samples. In this context, three limitations of these and other prior research studies using similar models are:
1.
A potential bias in results based on the variable used to measure financial distress (i.e., a potential difference in results obtained depending on whether financial distress is measured using the Zmijewski (1984) model, the Hopwood et al. (1994) model, or the Altman Z-score, 2.
A potential bias in results when the sample excludes firms identified as non-stressed, (i.e., a potential difference in results obtained depending on whether the sample includes or excludes "non-stressed" firms, and, 3.
An assumption that the effect of financial distress [i.e., the DISTRESS variable in model (1) above] is linear and applies equally to all levels of financial distress.
Based on these three limitations in prior research, we examine whether there are differences between the three main measures of financial distress, whether the exclusion of "non-stressed" firms affects the results, and whether the relationship between financial distress and going-concern opinions is linear for all levels of financial distress. These results have implications for the interpretation of prior research as well as the design of future audit research.
FINANCIAL DISTRESS VARIABLES IN PRIOR AUDITING RESEARCH
Prior research studies in auditing which examine issues related to the auditor's propensity to issue a goingconcern audit opinion typically control for the firm's level of "financial distress." Typically, one of three alternative variables is used as a measure, or proxy, for the level of financial distress; Altman's Z-score, Altman (1968) , the Hopwood et al. (1994) bankruptcy probability score, or the Zmijewski (1984) bankruptcy probability score.
Altman Z' Score is calculated as follows: Z = .717 (working capital / total assets) + .847 (retained earnings / total assets) + 3.107 (earnings before interest and taxes / total assets) + .420 (stockholder's equity / total liabilities) + .998 (sales / total assets). Auditing studies that have used Altman's Z-score as a measure of financial distress include Reynolds and Francis (2000) and Callaghan et al. (2009 
COMPARISON OF ZMIJEWSKI'S AND HOPWOOD'S BANKRUPTCY PROBABILITY SCORES
Both Zmijewski (1984) and Hopwood et al. (1994) developed models for estimating the probability of bankruptcy. In neither case were the authors attempting to improve on past bankruptcy-prediction models; the focus of the authors was on methodological issues related to the appropriate estimation of such models. Both of these models use ratios derived from financial statement data. In each study, the authors state that the variables chosen for their models were used because of their performance in other bankruptcy-prediction research.
Zmijewski defined financial distress as "the act of filing a petition for bankruptcy." Thus, a firm that does not file for bankruptcy during a particular year is assumed to be non-distressed during that year. He identified return on assets (net income/total assets), financial leverage (total debt/total assets), and liquidity (current assets/current liabilities) as important dimensions in bankruptcy prediction. Zmijewski developed a probit equation in which the probability of bankruptcy is a function of these three variables. His empirical tests of the model found the choicebased sample bias that exists in prior financial distress research; i.e., that distressed firms are oversampled because researchers first observe the dependent variable and then select a sample based on that knowledge. This bias decreases as the sample selection probability of bankruptcy approaches the population probability, and may be eliminated by the use of appropriate estimation techniques.
Zmijewski also tested for evidence of a potential sample selection bias in prior financial distress research: the likelihood of the sample on which a particular model is estimated is conditional on having complete data. Firms with high bankruptcy probabilities have low probabilities of having complete data. The author first estimated his model ignoring the incomplete data problem and then incorporated the effects of incomplete data into the estimation. He finds that this refinement yielded few additional insights regarding statistical inferences. Both techniques indicate that the probability of bankruptcy is an increasing function of financial leverage and a decreasing function of return on assets. The liquidity coefficient was not statistically significant. © 2011 The Clute Institute Hopwood et al. developed a ratio-based bankruptcy-prediction model to test the relative accuracy of the model's predictions and auditors' opinions. For their model, the authors used six financial ratios that previous research had identified as being a good set of predictors of bankruptcy. The set includes the three ratios used by Zmijewski (Hopwood et al. use long-term debt, rather than total debt, in the leverage ratio), plus current assets/sales, current assets/total assets, and cash/total assets. The six ratios may be viewed either as a subset of the Beaver (1966) and Deakin (1972) models or as the Libby (1975) model plus the long-term debt/total assets leverage ratio. The model also includes the natural log of sales to control for company size.
The sample used by Hopwood et al. to estimate the model was partitioned into stressed and non-stressed firms. The authors used a definition of stress that was based on previous research; a company was classified as stressed if it had (1) negative working capital in the current year, (2) a loss from operations or a bottom line loss in any of the three years prior to bankruptcy, or (3) a retained earnings deficit in Y-3 (where Y-1 is the last financial statement date preceding bankruptcy). The authors' tests support the hypothesis that stressed and non-stressed companies have models with different coefficients. This finding is important because research provides evidence that auditors do not issue going-concern opinions to non-stressed companies, and thus face a different decision problem with stressed companies than with non-stressed companies. Of the six ratios, the return on assets, financial leverage, and liquidity ratios common to the Zmijewski model were found to have the greatest explanatory power for predicting bankruptcy of stressed firms.
In summary, a major difference in the Zmijewski and Hopwood et al. studies is the authors' definition of financial distress. Zmijewski's operational definition is that financial distress is the act of filing for bankruptcy; Hopwood et al. adopt the more widespread notion that financial distress is a condition, signaled by financial statement data, and may or may not lead to bankruptcy. However, in both studies the authors develop a model to predict bankruptcy based on ratios derived from financial statement data. The three ratios used by Zmijewski are among the six used by Hopwood et al. Significantly, when Zmijewski compared 13 bankruptcy prediction models in the accounting literature, he found that estimated bankruptcy probabilities were generally correlated with one another across the models. Given the high predictive power of the three Zmijewski ratios in the Hopwood et al. model, it is likely that high correlation exists between the estimated probabilities of these two models. If this is true, then one would expect little difference in results regardless of which of the two models model is used in an explanatory setting.
CURRENT HYPOTHESES
Our study directly addresses the three weaknesses discussed in the introduction as they relate to the common use of a "financial distress" variable in going-concern auditing research. Specifically, we address potential implications of: (1) whether the choice of the variable used to measure financial distress affects the significance of the financial distress variable, (2) whether exclusion of non-stressed firms in the sample affects the significance of the financial distress variable, and, (3) whether the relationship between financial distress and the likelihood of a going-concern opinion is constant for all levels of financial distress.
As a starting point, and based on a consensus in prior research, we assume that the level of financial distress is positively and significantly related to the propensity of an auditor to issue a going concern audit opinion. However, we begin by replicating prior research to test this assumption. This replication of prior research serves as a starting point in the confirmation of the relationship between financial distress and the propensity to issue a goingconcern opinion, and then allows us to address the three main research questions previously listed. Thus, our initial research question is: Does the level of a firm's financial distress affect the auditor's propensity to issue a going concern audit opinion? In null form, the initial hypothesis is:
The level of a firm's financial distress is not related to the auditor's propensity to issue a going concern audit opinion.
As discussed in the previous section, prior going-concern audit research studies have used three main alternative measures of "financial distress." This leads to the first of our three main research questions: Does the selection of the measure for "financial distress" affect whether the variable for financial distress is significant? In null form, the first hypothesis is:
The choice of variable used to measure financial distress [the Zmijewski (1984) A second limitation of prior research is a potential bias in results when the sample excludes firms identified as non-stressed. This leads to the second of our three research questions: Does the exclusion of "non-stressed" firms in prior research studies affect whether the variable for financial distress is significant? In null form, the second hypothesis is:
The choice of whether non-stressed firms are excluded from the sample does not affect whether the coefficient for the financial distress variable is significant.
Finally, a third limitation of prior research is an assumption that the effect of financial distress [i.e., the DISTRESS variable in model (1) above] is linear and applies equally to all levels of financial distress. In null form, the third hypothesis is:
There is no difference in the coefficient of the financial distress variable across all levels of financial distress.
These hypotheses will be tested by performing logistic regression analysis as described below.
RESEARCH METHODOLOGY
Sample Selection. The initial population of firms includes all public companies filing Chapter 11 bankruptcy between January 1, 1997 and December 31, 2009. For all companies, SEC filings were examined to determine the existence/non-existence of a going-concern audit opinion for the fiscal year immediately preceding the year of bankruptcy. Companies filing Chapter 11 bankruptcy are identified from annual issues of the Bankruptcy Yearbook and Almanac, published by New Generation Research, and supplemented by additional firms, if any, listed on the bankruptcydata.com website. For each firm in the sample, SEC filings were examined to determine the firm's auditor, audit report date, financial statement date, and the existence/non-existence of a going concern opinion for the audited financial statements for the fiscal year immediately prior to the fiscal year containing the filing of Chapter 11 bankruptcy. In particular, the SEC filings were examined to determine if the auditor had failed to issue a going concern opinion within the 12 months prior to the bankruptcy filing (a Type II audit error). Financial information obtained from the Compustat database is then used to measure necessary financial variables, including firm size and the level of "financial distress" for each company prior to bankruptcy. Based on prior research, financial distress is measured using the following three alternative variables: Altman's Z'-Score, the Hopwood et al.
(1994) bankruptcy probability score, and the Zmijewski (1984) bankruptcy probability score.
Firms were eliminated if SEC filings were not available to determine the firm's auditor, audit report date, financial statement date, financial variables, and the existence/non-existence of a going concern opinion for the audited financial statements for the fiscal year immediately prior to the fiscal year containing the filing of Chapter 11 bankruptcy. Firms were also eliminated if the bankruptcy filing identified during the research period was actually the second bankruptcy filing within a five-year period. Sample selection results are shown in Table 1. A total of 1826 companies were listed as filing bankruptcy during the research time period of January 1, 1997 through December 31, 2009. A total of 155 firms were eliminated from the sample for which SEC filings were not available to determine the necessary audit and financial related variables. Also, 49 firms were eliminated from the sample where the bankruptcy filing identified during the research period was actually the second bankruptcy filing within a five-year period. In other words, firms were eliminated if there was a previous bankruptcy filing anytime during a four-year period prior to the year of the bankruptcy filing identified during the research period. These firms were eliminated because any audit opinions issued during the research period would have been influenced by a previously filed bankruptcy. The research question of the current study is to examine each audit © 2011 The Clute Institute firm's propensity to issue a going concern opinion prior to a client's bankruptcy, and thus any existence of another previously filed bankruptcy would influence any audit opinion issued subsequent to that bankruptcy. After elimination of these firms, 1622 companies remained in the final sample. Table 1 summarizes . We exclude non-stressed firms that did not meet one of the four conditions of "stress" identified by . The variables for LNSL, BLAG, RLAG, BIGN, DFLT and EXCH are included to control for other variables that prior research has found to also be potentially related to the propensity to issue a going-concern audit opinion, and are the variables which are also included in the Geiger and Rama (2006) model. Hypothesis 2 is addressed by duplicating research Model (2) above for the following sample subsets: (a) the sample of "distressed" firms only, and, (b) the full sample including non-stressed firms. Differences in the coefficients for the "distress" variable are then examined between samples to determine the effect, if any, from sample bias in prior studies that have eliminated "non-stressed" firms from their samples.
Finally, Hypothesis 3 is addressed by examining whether the coefficient for the "distress" variable remains constant for all levels of distress, i.e., whether the relationship is linear. If it is not, then this would indicate that the relationship between financial distress and Type II audit errors depends on the underlying level of financial distress. For example, it is hypothesized that the auditor's propensity to issue a going-concern audit opinion is not affected by the level of financial distress when the level of financial distress is relatively low, and that the level of financial distress is significantly related to going-concern opinions only when the level of financial distress is above a minimum level.
RESULTS
The logistic regression results related to Hypothesis 0 and Hypothesis 1 are presented in Table 2 . Shown are the coefficients (with related Chi-square values in parentheses) for each of the variables in Model 2, including the "DISTRESS" variable measured using each of the three alternative measures for financial distress. Firms were eliminated from the sample if no SEC filings were available to determine the auditor, audit opinion, audit report date and financial statement date for the audited financial statements for the fiscal year immediately preceding the fiscal year containing the filing of Chapter 11 bankruptcy. 3 Firms were eliminated from the sample where there was a previous bankruptcy filing anytime during a four-year period prior to the bankruptcy filing.
Based on these results, the initial null hypothesis (H 0 ) is rejected. There is a positive and significant relationship between the level of financial distress and the probability of receiving a going-concern audit opinion. (The coefficient for DISTRESS using Altman's Z-score is negative because Altman's Z-score is constructed such that a lower score equates to a higher level of financial distress. For the Hopwood and Zmijewski scores, the variables are constructed such that a higher score equates to a higher level of financial distress. Thus, in each case, the higher the level of financial distress, the higher the probability of receiving a going-concern audit opinion). This significant and positive relationship between financial distress and going-concern is consistent with prior audit research. This relationship is significant even after controlling for the effects of firm size (LNSL), auditor size (BIGN), bankruptcy time lag (BLAG), audit reporting time lag (RLAG), default status (DFLT), and exchange listing (EXCH).
Given that the results are consistent for each of the three alternative measures of financial distress, null hypothesis H 1 is also rejected. The Chi-square coefficients for the DISTRESS variable measured using Altman's Zscore, Hopwood's bankruptcy probability score and Zmijewski's bankruptcy probability score are -5.04, 5.23 and 7.91 respectively, with each significant at the .01 level. Given the similar underlying financial data used by each of the three measures, and given the similar results when each of the variables is used in the regression equation, it is likely that the results of prior research studies are not significantly affected by the choice of which "distress" variable is used. This conclusion is consistent with Geiger and Raghunandan (2002) , who initially use the Hopwood et al. (1994) bankruptcy probability score in their model, but also state, "As part of sensitivity tests, we also used the model from Zmijewski (1984) to calculate the probability of bankruptcy. The results remain essentially the same when this alternative model is used."
The logistic regression results related to Hypothesis 2 are presented in Table 3 . Shown are the coefficients (Chi-square values in parentheses) for each of the variables in Model 2, including the "DISTRESS" variable measured using each of the three alternative measures for financial distress, and with the regression model calculated separately for the sample of firms both excluding and including "non-stressed" firms. Prior research studies have typically excluded non-stressed firms in their analysis, under the assumption that auditors generally do not issue going-concern audit opinions for non-stressed companies that suddenly fail and that other factors lead to © 2011 The Clute Institute the firm failure. Therefore, non-stressed firms are typically excluded from auditing research studies examining going-concern issues. However, the exclusion of these firms may cause a sample bias and can be considered a limitation of these studies. Therefore, this study addresses the research question: Does exclusion of "non-stressed" firms in prior studies affect whether the variable for financial distress is significant? Variables defined as: GC = 1 if audit report contained a going-concern opinion, 0 otherwise DISTRESS = Level of "financial distress" measured using either Altman's Z Score, Hopwood's (1994) bankruptcy probability score, or Zmijewski's (1984) bankruptcy probability score LNSL = natural log of sales (in thousands of dollars) BLAG = square root of the number of days from the audit report date to the bankruptcy date RLAG = square root of the number of days from the fiscal year end to the audit report date BIGN = 1 if audit firm was from the BigN, 0 otherwise DFLT = 1 if firm is in debt default, 0 otherwise EXCH = 1 if firm is listed on NYSE or AMEX, 0 otherwise Table 3 presents the results from this analysis. Regardless of the DISTRESS variable that is used to measure financial distress, the significance of the DISTRESS variable is similar between the distressed sample and the full sample. In fact, the significance of each of the other variables in the model are also unaffected by the choice of either the distressed or the full sample. Thus, it is likely that the results of prior research studies are not significantly affected by the elimination of non-stressed firms from their samples. Variables defined as: GC = 1 if audit report contained a going-concern opinion, 0 otherwise DISTRESS = Level of "financial distress" measured using either Altman's Z Score, Hopwood's (1994) bankruptcy probability score, or Zmijewski's (1984) bankruptcy probability score LNSL = natural log of sales (in thousands of dollars) BLAG = square root of the number of days from the audit report date to the bankruptcy date RLAG = square root of the number of days from the fiscal year end to the audit report date BIGN = 1 if audit firm was from the BigN, 0 otherwise DFLT = 1 if firm is in debt default, 0 otherwise EXCH = 1 if firm is listed on NYSE or AMEX, 0 otherwise Our final research question, based on limitations of prior research, is: Does the effect of financial distress [i.e., the DISTRESS variable in model (2) above] remain linear and apply equally to all levels of financial distress? This is the assumption of prior research studies which have used a financial distress variable in their regression models. This assumption is illustrated in Figure 1 below. © 2011 The Clute Institute However, this assumption of a linear relationship between financial distress and the probability of receiving a going-concern audit opinion has weaknesses. First, prior research has already acknowledged that auditors generally do not issue going-concern opinions for non-stressed companies; Mutchler (1985) , Hopwood et al. (1994) , and . Thus, at low levels of financial distress, one would expect no relationship between the level of financial distress and the likelihood of receiving a going-concern. Similarly, we would argue that once a firm reaches a certain upper level of financial distress and the auditor incorporates that information into their goingconcern decision, that further marginal increases in the level of financial distress would not marginally affect the auditor's decision to issue a going-concern.
In other words, we hypothesize that the relationship between financial distress and the probability of receiving a going-concern is not linear for all levels of financial distress. Rather, at higher levels of financial distress, it is hypothesized that financial distress has become fully reflected in the auditor's assessment of going concern, and that above a certain level, marginal increases in financial distress become unrelated to the probability of receiving a going-concern opinion. We illustrate this hypothesis in Figure 2 below. Prior studies assume that at all levels of financial distress, marginal increases in financial distress show a significant and positive relatio nship with the probability of receiving a going concern opinion. This hypothesis is addressed by examining whether the coefficient for the "DISTRESS" variable remains constant for all levels of distress, i.e., whether the relationship is linear. If it is not, then this would indicate that the relationship between financial distress and Type II audit errors depends on the underlying level of financial distress. Results for this analysis are presented in Tables 4, 5 , the Chi-square value for the DISTRESS coefficient is -1.14, and is not statistically significant. In other words, for lower levels of financial distress, there is no significant relationship between the level of financial distress and the probability of receiving a going-concern audit opinion. This is consistent with our hypothesis as described in Figure 2 .
Similarly, for financial distress values in category 3, (the upper 15% of DISTRESS values), the Chi-square value for the DISTRESS coefficient is .82, which is again not statistically significant, and is again consistent with our hypothesis as described in Figure 2 . At higher levels of financial distress, the information about financial distress At low levels of financial distress, i t is hypothesized that financial distress is not relevant, and that up to a certain level, marginal increases show no significant relatio nship with the probability of receiving a going concern opinion. At high levels of financial distress, it is hypothesi zed that financial distress has become fully reflected in the auditor's assessment of going concern, and that above a certain level, marginal increases in financial distress become un related to the probability of receiving a going -concern opinion. © 2011 The Clute Institute has become fully reflected in the auditor's assessment of going concern, and above a certain level, marginal increases in financial distress become unrelated to the probability of receiving a going-concern opinion. For the remaining levels of financial distress (Category 2 of the DISTRESS values in Table 4 ), the Chi-square value for the DISTRESS coefficient is -6.59, significant at the .01 level. This is consistent with our earlier findings in Tables 2  and 3 , and is also consistent with our hypothesis as described in Figure 2 ; that only within a certain range is financial distress positively and significantly related to the probability of receiving a going-concern audit opinion. Variables defined as: GC = 1 if audit report contained a going-concern opinion, 0 otherwise. DISTRESS = Level of "financial distress" measured using Altman's Z Score. LNSL = natural log of sales (in thousands of dollars). BLAG = square root of the number of days from the audit report date to the bankruptcy date. RLAG = square root of the number of days from the fiscal year end to the audit report date. BIGN = 1 if audit firm was from the BigN, 0 otherwise. DFLT = 1 if firm is in debt default, 0 otherwise. EXCH = 1 if firm is listed on NYSE or AMEX, 0 otherwise. Tables 5 and 6 present the coefficients (with related Chi-square values in parentheses) for each of the variables in Model 2, measuring the DISTRESS variable using Hopwood's (1994) model (shown in Table 5 ) and Zmijewski's (1984) model (shown in Table 6 ). Regardless of the measure used for financial distress, the results are again consistent: for both lower levels (Category 1) and upper levels (Category 3) of financial distress, there is no significant relationship between the level of financial distress and the probability of receiving a going-concern audit opinion. 
CONCLUSION
Prior accounting research has examined variables associated with the likelihood of auditor's issuing a going-concern audit opinion for corporate clients that subsequently declare bankruptcy. This study has examined three limitations in that prior research related to how those studies measure "financial distress" and the assumptions in those studies related to the relationship between financial distress and the probability of receiving a going-concern audit opinion.
Using logistic regression, the current study examines the relationship between Type II audit errors and the level of financial distress. Results of this study: (a) address the limitations in prior research studies that have examined the relationship between financial distress and Type II audit errors, and, (b) provide evidence on the extent to which varying levels of financial distress affects the auditor's propensity to issue a going-concern audit opinion.
Specifically, we find that the relationship between financial distress and the probability of receiving a going-concern audit opinion is not linear, as is assumed in prior research studies. Rather, we find that at low levels of financial distress, financial distress is not relevant to the auditor's decision, and that marginal increases show no significant relationship with the probability of receiving a going-concern audit opinion. Similarly, we find that at © 2011 The Clute Institute higher levels of financial distress, the information about financial distress has already become fully reflected in the auditor's assessment of going-concern, and that above a certain level, marginal increases in financial distress become unrelated to the probability of receiving a going-concern opinion. These results have implications both in the interpretation of previous auditing research that has incorporated variables for financial distress, as well as implications for the design and interpretation of future research. Variables defined as: GC = 1 if audit report contained a going-concern opinion, 0 otherwise. DISTRESS = Level of "financial distress" measured using Zmijewski's (1984) Bankruptcy Prob. Score. LNSL = natural log of sales (in thousands of dollars). BLAG = square root of the number of days from the audit report date to the bankruptcy date. RLAG = square root of the number of days from the fiscal year end to the audit report date. BIGN = 1 if audit firm was from the BigN, 0 otherwise. DFLT = 1 if firm is in debt default, 0 otherwise. EXCH = 1 if firm is listed on NYSE or AMEX, 0 otherwise. 
